Decades of vigilance research have contributed much to our understanding of the factors affecting sustained attention. However most of what we know about vigilance has been from studies employing tasks that involve relatively static stimuli presented on relatively uncluttered backgrounds. This bears little resemblance to many modern day vigilance tasks. The present study discusses the challenges and issues in applying the vigilance paradigm and methodology to a dynamic task requiring vigilance in an IED detection task.
INTRODUCTION
Vigilance or the ability to sustain attention over time has been extensively researched in both laboratory and field settings for over sixty years. Several psychophysical dimensions and other task factors have been investigated (for reviews see Davies & Parasuraman, 1982; Warm & Jerison, 1984) , but the majority of studies have employed static displays that present stimuli in discrete trials.
The stimuli in vigilance studies typically consist of selected letters, numbers, lines, shapes or symbols that may or may not have been degraded or masked. Examples of such tasks include detecting different line lengths (Warm & Dember, 1985) ; differently-shaded circle pairs (Warm, Finomore, Shaw, Funke, Hausen, Matthews. Taylor, Vidulich, Repperger, Szalma & Hancock (2009) ; differentiating "O"s, "D"s and backwards "D"s (Shaw, Matthews, Warm, Finomore, Silverman & Costa, 2010; Helton, Shaw, Warm, Matthews & Hancock, 2008) ; symbols of aircraft "flying along certain paths" (Reinerman-Jones, Matthews, Langheim & Warm, 2010) ; digit pairs that met a certain criterion (Warm, Howe, Fishbein, Dember, & Sprague, 1984; Szalma & Teo, 2010) among others. While these are relatively easy to obtain and modify for use in programmatic research, they may bear little resemblance to the relevant features of detection tasks in operational settings, such as items in a baggage, defects in products in an assembly line, and improvised explosive devices (IEDs).
In addition, as part of the experimental design and control, vigilance tasks usually feature carefully-determined set size or number of distractors, as well as temporal parameters such as a fixed stimulus duration and fixed inter-stimulus intervals (ISI). This enables the manipulation of factors such as event rate, and it is also necessary for the computation of outcome measures (i.e. proportion of hits, false alarms, measures of sensitivity and bias).
Training Sustained Attention
The importance of maintaining sustained attention during monitoring has led to efforts to develop training regimens to improve performance. The most widely used method for vigilance is the provision of knowledge of results (KR) regarding detection performance. KR has been found to effectively improve performance during training as well as during subsequent test session in which feedback had been withdrawn (Becker, Warm, & Dember., 1994; Szalma, Miller, Hitchcock, Warm, & Dember, 1999) . However, there is also evidence that such transfer of training is specific to task categories (Becker et al., 1994; Szalma et al., 1999) . It therefore seems unlikely that a generic task to train for detection of threats in multiple domains will be effective. It is more likely that any task derived for vigilance training will need to incorporate elements representative of the particular operational environment.
Traditional vigilance tasks may be ill suited to this purpose. Most of these tasks consist of presentations of single stimulus events against a neutral, uncluttered background in discrete trials. In contrast, many operational settings are dynamic environments in which the flow of information may be continuous and the environment surrounding targets is comprised of a multitude of irrelevant objects. One domain with such characteristics is the detection of IEDs. Soldiers on a mission move through environments in which targets are embedded in a matrix of irrelevant stimuli; the target placement is both spatially and temporally uncertain and thus difficult to predict; and the tactical situation is such that the pace of movement through terrain should not be too low, providing limited time epochs in which to inspect a scene for indicators of IEDs.
Vigilance Tasks and Visual Search
Vigilance task that employ visual stimuli comprising targets and non-targets/distractors can be thought of as a visual search task sustained over a prolonged period of time, which may result in a decrement of search/detection performance. As with vigilance studies, visual search studies have also largely been based on static stimuli presented for a pre-determined duration with a few exceptions. For example, Kunar and Watson (2011) devised a visual search task that incorporated some elements found in real-world targets. These included motion, avoiding targets that appear and disappear abruptly, and having a complex display. Their results revealed that empiricallybased visual search principles did not apply to the complex displays that were more representative of operational environments. 
